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1Derived using mass balance equation.
2PG&E 2001 June

58.2ºF56.6ºF59ºF

57.3ºF55.9ºF58ºF

56.4ºF55.3ºF57ºF

55.5ºF54.6ºF56ºF

Removal of Eagle Canyon 
Dam with all inflow       
(93 cfs) mixing with 

spring flow  

With Eagle Canyon 
Dam diverting inflow 
and releasing 23 cfs 
to mix with  12 cfs 

spring flow

Above Eagle Canyon 
Dam2

93 cfs

Table 4.5-4
Comparison of a Range of Summer Temperatures in North Fork Battle Creek

Downstream of Eagle Canyon Dam Site
with and without removal under Identical Inflow above the site and spring flow 

below the site1

Predicted Temperatures

COLDWATER REFUGIATable 2



Figure 1



Figure 2. Addition of diversion magnitudes to the 1.5 year return 
interval flow

0

500

1000

1500

2000

2500

3000

3500

North Battle Feeder Eagle Canyon Inskip

D
is

ch
ar

ge
 (c

fs
) Diversion Q

(cfs), March
1989
1.5 year Q

Initiation of sediment transport

GEOMORPHIC ANALYSIS



Existing FERC condition
3 cfs

5 Dam Alt

8 Dam 

Unimpaired

Existing FERC

(see insert)



Chinook Embryo 
Survival ( % & Temp.)

100-92% (-57.5F)

85–75% 
(57.5-59.5F)
50 % (60 F)

20 % (61 F)

0 %  (+62 F)

FIGURE 4
Chinook Embryo
Survival
(Kier 1999; 
USBR 1991)

5 Dam Alt

8 Dam 

Unimpaired



Chinook Embryo 
Survival (% & Temp)

100 -95 %
(-57.5F)
85 – 75 %

(57.5-59.5F)

50 % (60F)

20 % (61F)

0 % (+62F)

FIGURE  5
Chinook Embryo
Survival
(Kier 1999; 
USBR 1991)

5 Dam Alt

8 Dam 

Unimpaired



Spring-run 
Chinook Holding

Preferred 

60 deg. F 

Stress

66 deg. F

FIGURE 6
Adult Chinook 
Holding Temp. 
(Kier 1999)
(USFS 1999)

5 Dam Alt

8 Dam 

Unimpaired



Chinook 
Juvenile 
Temperature 
Response

Lethal
(77 deg. F)
Preferred
(53.6 – 57.2 F)

Variable 

FIGURE 7
Chinook Juvenile
Temp. Response
(USFWS 1999)

5 Dam Alt

8 Dam 

Unimpaired



Chinook Smolts

Optimum 50 -62.6F

Marginal 62.6- 68F

Unsuitable 68 +

FIGURE  8
Chinook Smolt 
Survival
(USFWS 1999)

5 Dam Alt

8 Dam 

Unimpaired



Steelhead

Smolting

Optimum

42.8 – 55.4F

Marginal

55.4 -59F

Unsuitable

59 + deg F

FIGURE  9
Steelhead Smolt 
Survival
(USFWS 1999)

5 Dam Alt

8 Dam 

Unimpaired



FIGURE 10
Chinook Embryo
Survival
(Kier 1999; 
USBR 1991)

Chinook Embryo 
Survival ( % & Temp.)

100-92% (-57.5F)

85–75% 
(57.5-59.5F)
50 % (60 F)

20 % (61 F)

0 %  (+62 F)

Note:  Worse than 1977 conditions
Due to combination of dry and hot.

5 Dam Alt

8 Dam 

Unimpaired



Chinook Smolts

Optimum

50 -62.6F

Marginal

62.6- 68F

Unsuitable

68 +

FIGURE  11
Chinook Smolt 
Survival
(USFWS 1999)

5 Dam Alt

8 Dam 

Unimpaired



(1)Note Steelhead spawning occurs in winter
so base flows approximate minimum winter 
flows between runoff events.

(1)

(1)

Existing FERC
3cfs

12



(1)Note Steelhead spawning occurs in winter
so base flows approximate minimum winter 
flows between runoff events.

(1)

(1)

Existing FERC
8cfs
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(1)Note Steelhead spawning occurs in winter
so base flows approximate minimum winter 
flows between runoff events.

(1)

(1)

Existing FERC
3cfs



Figure 15, Inskip Dam Fish Ladder Design



Natural Migration Obstacles
Survey (TRPA 1999)

Figure 16


